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[57] ABSTRACT 

A reconstructed package for an integrated circuit (IQ chip 
and a method of re-configuring any prefabricated IC pack- 
age (with or without a silicon chip and wires inside) so mat 
an IC chip can be installed and interconnected for normal 
use, A pro-molded plastic or other package is abraded to 
expose the wire bond pads and to form a mounting surface 
to which a new chip may be mounted. The encapsulating 
material is removed without ***"">g"»e the plating material 
on the lead frame The new chip is then mounted onto the 
mounting surface and new wire bonds are connected 
between the new chip and the lead frame. Eftcajwnlatjsg. ., 

material, snrh »« -pory, « frffl jJf^ri oypr ft f fftfo find nrft* 
hftndg aiwl mfr*l Thg immntmn pwwiA^ an alternativ e 
processwtoeby.thr die <*Trbe^lHUu*sui&lMra 
unit. 

20 Claims, 3 Drawing Sheets 
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METHOD FOR PACKAGING AN 
INTEGRATED CIRCU IT USING A 
RECONSTRUCTED PACKAGE 

This application is a continuation-in-part of application 
Ser. No. 08/212,507, filed Mar. 10, 1994, abandoned; which 
is a divisional of application Ser. No. 08/011,957, filed Feb. 
1, 1993, now US. Pat No. 5318,926. 

BACKGROUND OF THE INVENTION 

The present invention relates, in general, to encapsulated 
plastic packages for integrated circuit (silicon) chips and, 
more specifically, to a prefabricated encapsulated package 
for integrated circuit chips wherein some the encapsulation 
material of the package is removed, e. g. , by forming a cavity 
or other surface in the package, that exposes the lead frame, 
and which is thereafter reconstructed with the desired inte- 
grated circuit 

The process of designing and producing a new integrated 
circuit device (silicon chip) is very time consuming and 
requires the efforts of very talented and educated individu- 
als. When a new integrated circuit is designed, the first 
article produced must be tested as soon as possible to verify 
mat the device is performing in accordance with the design 
requirements. 

The standard, most used process to package an integrated 
circuit die has been the plastic package, constructed prima- 
rily of a. metal lead frame and a polymeric insulating 
material, Because the process of encapsulating die in 
molded plastic packages can be easily automated, plastic 
packages are relatively inexpensive compared to ceramic or 
hybrid hermetic packages and consequently have become 
the mainstay of the electronics industry. 

With a few modifications, the basic assembly process for 
plastic encapsulation can be used to construct a variety of 
package types. For example, FIG. 1 illustrates apin-in-hole 
package: a dual-in-line package (DIP). FIGS. 2-3 illustrate 
two surface mount packages: a plastic leaded chip carrier 
(PLCQ and a quad flatpack (QFP), respectively. Bach of 
these plastic packages arc constructed from the same basic 
assembly techniques, which techniques are well known in 
the art 

Approximately 80% of the integrated circuits that are sold 
and produced today are packaged or encapsulated in epaxy 
using the technique described above. The majority of the 
integrated circuit packaging industry now resides in coun- 
tries outside of the United States. Heretofore, there has been 
relatively little investment in the United States in developing 
the required hardware tooling and equipment required to 
accomplish this process, which is very expensive. Thus, 
most of the tooling and equipment necessary for this process 
is also manufactured outside the United States. This mean* 
mat, in most cases, if a company who designs integrated 
circuits requires integrated circuit dies packaged in epoxy 
encapsulation, they must pay the price for the offshore 
service and wait the time it takes for delivery. For companies 
eager to produce and evaluate new prototype devices, mis 
can translate into costly delays. 

Another popular method of packaging the integrated 
circuit die is to use a package constructed from ceramic. 
However, ceramic packaging is relatively expensive and is 
used primarily for high performance, military applications. 

If the design is such mat performance of the device can be 
characterized in a substitute package such as a ceramic 
package, then mis provides an alternative method for quick 
turnaround, providing, of course, that the package is avail- 
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able. However, in many cases, a ceramic package is a poor 
substitute for Ri*T^iilfl[h>g the performance of the desired 
encapsulated device, which is the intended production con- 
figuration. That is, in some designs, the function of the 

5 integrated circuit die is affected by the presence of the 
encapsulating material on its surface and the dimensions of 
the package conductor paths (leads). Thus, it becomes 
necessary to reevaluate and validate the design in the final 
production package configuration. Another disadvantage of 

10 the use of ceramic packages for prototype units is that it 
necessitates a modification of test sockets and printed circuit 
boards to receive me prototype cenu^ packages m order to 
test and validate the new design. 

15 SUMMARY OF THE INVENTION 

The expense of configuring the prototype package into a 
substitute ceramic package and the expense of using off- 
shore encapsulated prototype packages can be eliminated 
using the present invention. Advantageously, the present 

20 invention allows the installation of a new integrated circuit 
chip (die) in a reconstructed encapsulated package which is 
mechanically identical to, or at least compatible with, the 
production part 

^ The present invention is directed towards a reconstructed 
plastic or other package, and a method of re-configuring any 
pre-fabricated integrated circuit package (with or without an 
existing silicon chip and wires inside) so that an integrated 
circuit die can be installed and interconnected for normal 
use. 

30 

The present invention, advantageously, takes a pre- 
fabricated plastic or other integrated circuit (IC) package 
and selectively removes, using one of several methods of 
abrasion, the encapsulation material from which the IC 

33 package is made to expose the wire bond pads of the lead 
frame. (The wire bond pads comprise that portion of the lead 
frame where the chip makes electrical contact with the lead 
frame, typically through the use of small wires that are 
bonded between the wire bond pads and corresponding 

4q contact pads around the periphery of the die.) Such encap- 
sulation removal typically includes the forming of a mount- 
ing surface, eg., a flat surface, over The chip mounting area 
(which chip mounting area on the lead frame is typically 
referred to as the "die attach pad")- A new chip is then 

45 mounted onto the formed mounting surface Electrical con- 
nection is made between the contact pads of the new chip 
and the exposed wire bond pads of the lead frame. The IC 
package is men reconstructed, e^g., by applying a polymeric 
insulating material, or by otherwise encapsulating the new 

50 chip in a suitable polymeric or other insulating matrrial, in 
order to impart to the IC package its desired form. 

Akey feature of the reconstruct of the present 

invention is that the wire bond pads are exposed without 
damaging the plating material on the lead frame. This is a 

55 very critical parameter since, without mis step, it would be 
extremely difficult to establish a reliable electrical connec- 
tion with the wire bond pads of the lead frame. The net result 
is a plastic or other package that looks and performs iden- 
tically to the same device that has been transfer molded 

60 using the more costly and tmie-consuming method of the 
prior art 

Using the present invention, and In particular when 
removing the encapsulation material to exrwse me wire bond 
pads, it is immaterial what happens to the old die, if any, that 
65 may be present intheIC package. All that is important is that 

thft wire hnnd pads hft erpnxrA wfthnnt damaging thr p\ firing 

material thereon, and that a suitable mounting surface be 
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fanned on which the new die can be mounted Thus, the old FIG. 6 shows a plan view of an integrated circuit chip 

(He, if any, may be removed, may be partially ground away, (die) mounted onto the die attach pad of the plastic leaded 

or may itself serve as a platform on which the new die is chip carrier shown in FIGS. 4 and 5; and 

nTfWDted. FIG. 7 describes the process steps necessary to reconstruct 

The present invention further contemplates a method of 5 the prefabricated, plastic package of the present invention. 

p a rknging an integrated circuit chip by modifying a pre- FIG. 8 describes another embodiment of the present 

fabricated plastic or other package, removing existing invention. 

encapsulating material to expose the wire bond pads of the 

lead frame, and in so doing forming a mounting surface over DETAILED DESCRIPTION OF THE 

or Dear the die attach pad and wire bond pads, and then 10 INVENTION 

ncwtnictug the package by mounting a new chip to the The following description is of the best mode presently 

maturing surface, electrically connecting the new chip to cotfemplated fee practicing the invention. This description 

me exposed wire bond pads, and adding insulating material is not to be taken in a limiting sense but is made merely for 

to nrap s nl a tr the new chip and reform the desired IC the purpose of describing the general principles of the 

package profile. 15 iDvention. The scope of the invention should be ascertained 

The formation of the mounting surface for the new die, with reference to the issued claims. In the description of the 
which may comprise a cavity formed within the encapsula- invention that follows, like numerals or reference designa- 
tion matrrial, typically includes the steps of gross removal tors will be used to refer to like parts or elements throughout 
of me encapsulating material (which may include total or In the description that follows, reference is made to the 
pnrtttremoval of an existing c^aixlwire«), using a dentist 20 use of a "plastic" package. It is to be understood, however, 
drill or other mechanical grinding or abrasive removal that the use of a plastic package is only exemplary, not 
technique to remove the encapsulation material to within limiting. The invention may be practiced with any type of 
about 2r-5 mils of the wire bond pads, precision removal of package where techniques arc available for removal of the 
the remaining encapsulating material using a sand blaster; encapsulating material to expose the wire bond pads regard- 
aad thea cleaning the device using liquid impingement, 25 less of the type of encapsulation material from which the IC 
plasma etching or ultrasonic techniques. Advantageously, package is made. 

^precision material removal step does not damage the First, a plastic or other IC package is fabricated or 

saver or gold plating from the wire bond pads. Further, the procured using the techniques mat are well known in the art, 

invention cofrtemplates that the method of encapsulation ^ with or without installation of an integrated circuit chip 

removal, for some applications, may be practiced in a single (die). In other words, an IC package is produced which looks 

step, e,*, sand Wasting or liquid impingement using a exactly like, or is at least compatible with, the desired IC 

anhabk paste or liquid as the bla^iiigtor^u^ agent, in ^ ^ not ncccsS ariiy contain an integrated 

onfa to expose the wire bond pads. circuit die. These devices (also known as "dummy" 

m as alternative m e th od, the prefabricated plastic pack- 35 packages) are being produced and sold routinely and quite 

age obtained could have a cavity pre-molded therein so mat inexpensively. TTiey are purchased primarily far the purpose 

me material removal and cleaning steps would not be of adjusting (setting up) automatic handling equipment tor 

accessary. The remaining steps of die attachment, wire electrical testers and printed circuit board soldering equip- 

bonding, and encapsulation would then be performed, as ment 

uVan rih nd above* ^ The encapsulation process for fabricating the "dummy** 

lue invention thus provides a process alternative whereby plastic packages is known as transfer molding. For a com- 

tfce die can be encapsulated at a very low per unit cost and plete description on transfer molding, and the fabrication of 

m only minutes per unit without the need to go offshore to plastic packages in general, see for example, Azdbo^m^ 

turve dies encapsulated using more Electronic Material Handbook, 1989, Vol 1, pp. 470-480, 

trchiriqtrs 43 published by ASM International, which reference is hereby 

incorporated herein by reference. 

BRIEF DESCRIPTION OF THE DRAWINGS Briefly, and with reference to the prior art IC package 

Further features and advantages of the present invention shown in FIG. 1, the f a b ri cat i o n of a plastic package 20 (as 

nay be more readuy understood with reference to the is known in the prior art) begins with a metal lead frame 25 

following description taken in conjunction with the accom- » that is either stamped or chemically etched. The choice of 

panyiag drawings, in which: lead frame material depends on die attach methods, 

PIG. 1 shows an cross-sectional view of a plastic dual- ^liability, thermal requirements, and mounting rcqirire- 

ia-line package (DIP), as is known in the raiorar^ meiite (thrcuglHhole or surfacemount) T*e lead frame 25 

„ \ ' _ t . \T t _\ . may be comprised of copper, "KOYAR", nickel, alloy 42, or 

J^l a ™ ' "! < ^* C T!?I!r' ° f a VUStlC ^ 55 aluminum, with the^wTmost «>,r^iily ^ed materials 

ftatpack (QFP), as is known in the prior art; being metal alloy 42 and copper. However, wire bonds do 

F Kj. 3 ^ sh ows an cross-sectional view of a plastic leaded not readily adhere to these bare materials. Tlius, to provide 

drip carrier (LCC), as is known in the prior art; a consistent and reliable wire bond attachment, one very 

EK). 4 shows a cross-sectional view of one embodiment critical step in preparing the lead frame prior to attachment 

using a ^fabricated, plastic leaded chip (LCC) carrier » of the die is to plate the wire bonding surfaces (ie., the tips 

modlftnl in accordance with the present inventive method of the fingers nearest the die, also r e f er r ed to hereinafter as 

and illustrating the area which is abraded and removed, thus **wire bond pads") with silver or gold. The leads extending 

exposing the lead frame; from the resultant package can then be soldered directly to 

FKj. 5 shows a cross sectional view of the emrxxtiment a printed circuit board, 

shown in FID. 4 using a prefabricated, plastic leaded chip 65 Once a die 22 has been cut or diced from a wafer (not 

carrier (LCC) re-constructed in accordance with the teach- shown), the die 22 is attached to me center pad 24 of the lead 

lags of the present invention; frame 25, hereinafter referred to as the die attach pad 24. 
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Attachment can be made by using a gold- silicon eutectic or 1-3 illustrate but three examples of plastic packages, among 
a polymer adhesive, such as epoxy or polyamide. Following the many plastic packages known in the art, which may be 
die attachment, each of a plurality of contact pads (not modified by the method of the present invention. Other 
shown) on the die 22 are interconnected to a respective one plastic packages that may be modified using the present 
of a plurality of wire bond pads 27 on the lead frame 25 by 5 inventive method include, but are not limited to, single-in- 
wire bonds 26. The wire bonding process can be accom- line packages (SEPs), zigzag-in-line packages (ZIPs), quad- 
ptished in a variety of ways, for example, by ultrasonic in-line packages (QUIPs), small outline (SO) packages, 
vibration pressure, by themoccmapression bonding, or by a fine-pitch quad flatpacks (FQFPs), pin grid arrays (PGAsX 
combination of both methods (called thermosonic bonding). etc. For a complete description of the various plastic pack- 
After the wires bonds 26 have been attached, the die 22 10 a 8 e families and their characteristics, see for example, 
and wire bonds 26 are encapsulated in a plastic or polymeric Electronic Packaging and Interconnection Handbook, 
material defined by the outline 28. The encapsulating mate- Charles A. Harper, 1991, pp. 6.41-6.49, which reference is 
rial serves as a dielectric insulator and shields against incorporated herein by reference. It is understood mat the 
environmental degradation. The encapsulation process, packages shown in FIGS. 1-3 are presented for illustration 
known in the art as transfer molding, is die method used to 15 purposes only, and that the present invention can be 
mold mexmosetting polymers (Le., polymers mat are fluid at extended to all pro-fabricated plastic packages, 
low temperatures but which react irreversibly when heated The packages shown in FIGS. 1-3 are included to illus- 
to form a highly crosslinked network which is no longer trate the similarities in construction in plastic packages, 
capable of being melted). The result is encapsulation of the Each package (2#, 30 and 40) has, respectively, a die (22, 32 
integrated circuit die 22 and the wire bonds 26 within the 20 and 42) mounted onto a die attach pad (24, 34 and 44), a lead 
encapsulatmg material 28, with the legs 29 of the lead frame frame (25, 35 and 45), and a set of wire bonds (26, 36 and 
25 extending from the body of the package. This encapsu- 46). Each lead frame contains a plurality of leads or fingers 
lation process provides an electrical connection from the (not shown) for interconnection to a plurality of contact pads 
contact pads on the die to the outside world and provides (also not shown) on each (he via the respective set of wire 
excellent protection to the silicon chip and the wires. 23 bonds. Each package (20, 30 and 40) includes encapsulation 
The encapsulating materials used, as indicated above, are material (defined by outline 28, 38 and 48, respectively). 
mennosettLng polymers. The encapsulating material ideally Bach lead further has a plurality of wire bond pads (27, 37, 
has the following properties: high purity (particularly with 47) and legs (29, 39, 49) which extend from the encapsulated 
respect to ionic contaminants); excellent adhesion to other portion (28, 38, 48) of the package, respectively, 
packaging materials (such as Si, passivation, lead frame, 30 FIGS. 4-6 illustrate a pre-fabricated plastic leadless chip 
etc); poor adhesion to mold surfaces; impermeability to carrier (LCQ modified using the method of the present 
moisture and low moisture absorption; sufficient rigidity to invention. While the following will be directed toward a 
protect the die; low coefficient of thermal expansion (CTE); reconstructed plastic leadless chip carrier, it is understood 
low elastic modulus; heat resistance sufficient to withstand mat any of the plastic packages known in the art may be 
soldering operations; ease of processing; and low cost 35 modified and reconstructed using the present inventive 
While no polymer material satisfies all of these method and are within the scope of the present invention, 
requirements, formulations of epoxy resins, hardeners, and FIGS. 4 and 5 show a cross-sectional view of a prc- 
inorganic fillers have been developed and are in widespread fabricated plastic leadless chip carrier (LCC) 60 before and . 
use. Epoxies are useful as encapsulant materials due to a ^ after a die is attached, respectively, taken across the lines 
combination of factors including low cure shrinkage, fast 5 — 5 shown in FIG. 6. FIG. 6 shows a plan view of the 
cure speed, a polar nature, and the ability to be blended with leadless chip carrier shown in FIG. 5. 
a wide variety of modifiers to impart the desired inechankal As seen in FIG. 4, a plastic leadless chip carrier 60 is 
properties. Epoxy monomers and prepclymers are wmimer- shown having a die attach pad 64 and a lead frame 65. The 
cially available in a wide variety of viscosities, and thus are ^original outer dimension of the package is indicted by 
easily tailored to meet a particular molding requirement outline 68. A cavity 70 is formed over the die attach pad 64 
Other mennosetting polymers, such as silicones and unsat- and a portion of the lead frame 72 (Le., wire bond pads 72). 
urated polyesters, arc also employed to a lesser degree. The The removal of the epoxy material will be described in more 
primary use of silicone polymers is in high-temperature detail below in the description of the present inventive 
applications (in the range of 200° C.) that warrant the extra ^ method. 

cost Advantages of unsaturated resins include extremely As shown in FIGS. 5 and 6, a die 62 is mounted onto the 
fest cure kinetic^ the cure reaction does not generate any ^ ^ ^ ^ a pjurality of wire bonds 66 are used 
by-products, and low cost, however, they also have inferior to connect the plurality of inpiit/output pads 8# on chip 62 
strength and enviromnenlal resistance compared to epoxies to a respective one of the wire bond pads 72 on the lead 
and silicones. ^ fc^e 6*. The cavity 70(FK.4)istIienfilledwimepoxy82. 

In the embodiment described below, the encapsulating A wall 76 is left on all four sides of the package 60 (best seen 
material is epoxy and epoxy-based resins (hereinafter m FIG. 6) to support me epoxy 82 ctaringfo 
referred to simply as "epoxy"). However, it is understood The width 78 of me wall 76 must be at least wide enough to 
that any of the plastic or polymeric insulating material* expose the wire bond pads 72 on the lead frame 65, and can 
described above, or any plastic or polymeric material yet to & be sufficiently narrow enough so long as it provides enough 
be invented which have similar properties, or any other support to hold the epoxy 82 during me curing process, 
suitable encapsiuating material, could be utilized with the process of reinoving epoxy to create the cavity 7i is 

present inventive method and are within the scope of the described more completely with reference to the process 
present invention. diagram shown in FIG. 7. It is to be emphasized that the 

FIGS. 1-3 show, respectively, a dual-in-line package 65 process depicted in FIG. 7 is not intended to be limiting in 
(DIP) 20, a quad flatpack (QFP) 30, and a plastic leaded chip the sense that all of the steps must be carried out in the 
carrier (FLCQ 40, which arc known in the prior art FIGS. sequence shown. For example, the process shown in FIG. 7 
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refers to gross material removal (Block 96) followed by Next is the cleaning step (Block 112) in preparation of die 

precision material removal (Block 1M). In fact, the gross/ removal of the residual sandblast material. Cleaning can be 

predsioa material removal may be carried out in a single achieved using either a plasma etch (Block 114), apressur- 

step using any of die techniques, or equivalent techniques, ized liquid impingement (Block 116), or ultrasonic cleaning 

described for the gross or precision material removal 5 (Block 118). In the preferred embodiment, cleaning is 

With reference to FIG* 7, Block 90 comprises the step of accomplished using deionized water which is delivered to 

obtaining (either by f ah ri aitin g or by procuring) a desired the surface of the sand blasted areas using a high pressure 

plastic package, hereinafter referred to as "dummy** device. pulsating liquid ejector device such as that used for cleaning 

As indicated in Blocks 92 and 94, it does not matter if the between teeth (a water pick). To remove the water, the water 

plastic or other package ooatains a aummy die inside since 10 pick washing step is repeated using electronic grade alcohol 

Am removal process wiQ also remove, or disable, any Alternatively, ultrasonic cleaning in deionized water and 

existing die an d wire bonds. alcohol and/or plasma etching may be used in place of the 

la Block 96, referenced as the step of gross removal of high pressure liquid impingement H waning step, 

epo^ frona toe surface of the dummy ^ J^f 1 Block 120 indicates the die attach step. The new die 62 is 

^J^iLf^ f^ g ^.^^^ u then installed using thermally cured conductive epoxy 

EJE^tS^ ^ lock m >> ™* (Block 124), or non- 

fading tectaiquc, or equivalent abrasive removal . ™? next step (Block 128) is to in^o^ect between the 

lechiiqiie,si>cfaaswima*^^ » ^^j"^** 3 tomewirebond 

5 m&W the surface of the wire ^^L** ?T f ' 1 ^J^ !C !^J d 

Such mechanical grading technique may also remove the one of the known wire bonding methods, preferably ultra- 

esJsting die, either ccmpleteKOTpai^ Alternatively, the sonic *™inum (Block 130) or thermosonic gold wire 

pots material removal step may simply remove the encap- (B1 °^ 1 ^^ d ?? techni £f s - f^ 5 ^ 

sulatlon material over and around the periphery of the * step (Block 134), tte cavity 70 is then filled with epoxy and 

existing me, aim then the existmg cured, typically at 150°-200° C for 2-4 hours. As indicated 

pried off of its die attach pad using conveinioiialrnechamcal/ * Block5 and 138, the epoxy may be transparent or 

£^i^™ T ~ M^uy the epoxy is removed only in the «*P**vely. Alternativery, a metal Kd (Block 140) 

ce^ region 7# of the nackagllcaving vertical walls 76 °r any other protective cover or coatings (Block 142), such 

around teperirixtcr of ^ ao as for alpha particle protection or a moisture barrier, could 

ej«sy W which wiUfU the sr^a^ be substituted for, or used in addition to, the epoxy filL 

acw die 42. However, it is possible to reconstruct the hi an alternative method, the plastic package obtained in 

package without such vertical walls, when necessary. step 90 could have the cavity pre-molded therein so that the 

Curreatry known process options, as defined by this material removal and cleaning steps (92, 96, 100, 104 and 

invention, fox removal of the surface epoxy, Le., the encap- as ^) would be unnecessary. The remaining steps of die 

aslant material, may include chemical etching (Block 98), attachment 120, wire bonding 128, and encapsulation 134 

larrhaniral grinding (Block 100), and sand blasting (Block would then be performed, as described above. 

162). Id one embodiment, a "w^nipni grinding technique hi yet another embodiment, shown in FIG. 8, the plastic 

fa n~A t^j MmrnrtrfA fri yyMitfrf Km- i« Th* package 160 does not include the vertical walls 76 (shown 

hand piece of the drill is rigidly held by an arm that allows 40 iarm 4). Fot example, in very sm^ 150 

the piece to move only in the vertical direction. The mils wide), there may not be enough room to include vertical 

vertical position is precisely controlled with a micrometer. walls with a sufficient thickness to hold the epoxy. For these 

The dental burr as lowered and ateiiitotteencapsularit^ smaller packages, the encapsulation material can be 

burr is lowered to within 2-5 mils if the surface of the lead removed over the entire top surface 184 of the package 160. 

frame At this point, the dummy package is moved on the 45 The liquid epoxy 182 may then be placed over, or 

hw fa p ntt l pUt* and the side of the diamond impregnated ^Mobbed", on top of the mounted chip 162, the die attach 

dental bvr pulverizes the solid epoxy and/or the die. The pad 164, the wire bonds 166 and the wire bond pads 172. 

steatf removal of the epoxy is controlled by viewing the The epoxy 182 can be easily formulated to have a viscosity 

p roce ss under a microscope while moving the package SQcn that the chip 162 and wire bonds 166 are sufficieady 

(which is rigidly held in a chuck) on the horizontal plane. 50 protected. Since the epoxy is non-conductive, even if the 

lUs process can easily be *»*ftm«t»rt by employing servo epoxy ran over the edges of the package, the device would 

motors controlled by digital logic circuits. In another still be functional. While the package may not be precisely 

esobodlznent, a sand blasting technique may be used, Le., the same outline as a custom built device, the objectives of 

liquid and/or paste imp'»g«n*i«t under high pressure, as the packaging technique are stfll met Further, after the 

frttiBx d below for precision removal and/or cleaning tech- 55 "btob" on top and around the edges of the IC package has 

njqnff cured, it can be trimmrd or cut using conventional tech- 

Bfcck 104 ftnttyri«*» the steps of precision material niques to give the package a form factor shape that at least 

removal This can be achieved using plasma etching (Block approximates the original IC package form shape. 

Iff), sand blasting (Block 168) or chemical etching (Block The end product is an electrically functioning device with 

fl*) F" O"* *>tptwv«m*^t rti#> final mile of material 6o external dimensions duplicating (or at least compatible with) 

are removed using a precision, hand held sand blaster under the original dummy device and the transfer molded device 

a magnifying glass. A very fine sodium bicarbonate is used produced using the prior art 

a* the sand blast media. Altenutively, a liquid or hqirid paste In this highly competitive semiconductDr industry, it is 

may be used as the sand blast media. This sand blasting always economically advantageous to decrease me amount 

process will remove the epoxy at a much faster rate than it 63 of time it takes to get a new product to market The present 

will the silver, therefore the epoxy can be removed without invention advantageously dramatically reduces the time to 

canning rigirfftoant damage to the silver: get the product to market by allowing the assembly and 
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testing of the first article units in less time as compared to 10. The method of claim 1 wherein the step of removing 

currently used methods. Even if ceramic packages are avail- the encapsulating material comprises impinging the encap- 

able mat are acceptable for prototype use, plastic packages sulating material with a pressurized liquid, 

produced using the inventive method can, in most cases, be n. The method of claim 1 wherein the step of removing 

provided at a much lower cost 5 the encapsulating material includes removing at least a 

Thus, the invention advantageously utilizes rejected elec- portion of another chip mrmntM within the package, 

trical test devices which normally are discarded as the basic 12. The method of claim 1 further comprising cleaning the 

starting element to mount a new integrated circuit die. While exposed wire bond pads prior to connecting the plurality of 

the above description has been described to provide a fast wire bonds between the contact pads on the chip and the 

turn-around for prototypes, it should be apparent to one to wifC fcondpads. 

skilled in the art that the present invention may provide an 13. The method of claim 12 wherem 

inexpensive me^ of packaging a die for production use as me ^ ^ ^ CQm ^ scs water 

welL This may be of particular value to customers with low 11c - _ KS - T *™1™T\. u „ JL*~ a-~~ 

auv i . ^ jl the wire bond pads further comprises removing the 

Altoou^ ^emplary cmbo^itf of Ae^s^iir^ de-iomzed water by delivering electronic grade alcohol 

ton has been shown and described, it win be apparent to nc . ft W<A _«„JL «,wfc!lK„»Li ^t^^:^ 

those having ordiiiary skill in the art that aScr of , | ^^^^^^ ^ ^5 • 

changes, notations, or alterations to the invention as 15. The method of daim 1 further ccaruxising deaning 

described herein may be made, iione of which depart from 20 rt***™^ * c "P 05 * wire bond pads in de-ionized 

the spirit of the present invention. All such changes, wa J^ L _. 

modifications, and alterations should therefore be seen as ™ DWtbod <* ciaim 1 n*™* comprising cleaning 

within the scope of the present invention. ultrasonicalfy the exposed wire bond pads in alcohoL 

What is claimed is: 17. A method of pac k aging an integrated circuit chip in an 

1. A method of packaging an integrated circuit chip, 25 existing pre-fabricated package, the package having a lead 

comprising the steps of: frame encapsulated in an insulating material, the lead frame 

(a) obtaining a circuit package, the package having a lead havingajuurality of njigers, etch miger having a wire bond 
frame encapsulated in an encapsulating material, the P*** thereon, the method c ompr i sin g the steps of: 

lead frame having a plurality of fingers, each finger ^ (a) exposing a plurality of the wire bond pads by remov- 

having a wire bond pad thereon; ing the insulating material thereover; 

(b) removing the encapsulating material to expose a (b) mounting the integrated circuit chip within the 
plurality of the wire bond pads; package, the integrated circuit chip having a plurality 

(c) mounting a chip within the package, the chip having of contact pads thereon; 

a plurality of contact pads thereon; 35 (d) dectricalry connecting a phirality of the contact pads 

(e) connecting a wire bond between one of the plurality of on the integrated circuit chip to a plurality of the 
contact pads on the chip and one of the plurality of wire exposed wire bond pads; and 

bond pads; and (c) encapsulating the integrated circuit chip and exposed 

(f) encapsulating the chip and the plurality of wire bond wire bond pads with an encapsulating material, 
pads in an insulating material. ^ method of packaging an integrated circuit ctiip as 

1 The method ofclaim 1 wherein the stepof removing the saformm claim 17 wherein me step of exposing a plurality 

cncapsjnating matenal^ir^ ie ^^^^ of me wire bond pads comprises using at least one removal 

^T^f" 1 technique sdectTfroT^ group comprising: sand 

45 blasting, mechanical grinding, chemical etching, plasma 



wire bond pads. 
3. The method of claim 1 wherein the step of removing the 



encapsulating material comprises grmdingthe encapsulating ctemng > ultrasoiuc dcamng, aiulpreasunzedbqmdimpmge. 

material. menL 

4. Themethod of claim 1 wherein the step of removing the W. A method of packaging an integrated circuit chip by 
encapsulating material comprises chernicaliy etching the modifying a circuit ruckage having encapsulated wire 
encapsulating mah-rial 50 pads to which electrical connection is to be made by an 

5. The method of claim 1 wherein the step of removing the encapsulated integrated circuit chip, the method comprising: 
encapsulating material comprises sand blasting the encap- removing the existing encapsulating material to expose the 
sulating matrrial wire bond pads, mounting the integrated circuit chip within 

6. The method of claim 5 wherein the stepof sandblasting the package and electrically connecting it to the wire bond 
the encapsulating material comprises impinging a fine pow- 55 pads, and reconstructing the package by adding in agisting 
der against the encapsulating matrrial under high pressure. material over the mounted * nt ' fc grfl t f4 circuit rfrfp and the 

7. The method of claim 5 wherein the step of sandblasting wire bond pads. 

the encapsulating material comprises impinging a liquid 2t. The method of packaging an integrated circuit chip as 

against the encapsulating material under high pressure. set forth in claim 19 wherein the step of removing the 

8. The method of daim 7 wherein the step of impinging 60 existing encapsulating material comprises using at least one 
a liquid comprises delivering a pulsating liquid under high r^n»"y»i t^h nifir srlfrtrd firc*m *hc groiy cra"pri«fag' gamf 
pressure against the encapsulating material blasting, grinding, chemical etching, jJ"^™ etching, ultra- 
. 9. The method of claim 1 wherein the step of removing the sonic cleaning, and pressurized ti q"i<i impingement 
encapsulating material comprises plasma etching the encap- 
sulating material . * * * * * 
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